CONVERSION FACTORS

INTRODUCTION
Yucca Mountain, Nevada, is being evaluated as a potential site for the storage of high-level radioactive waste in a geologic repository (U.S. Department of Energy, 1988). As part of this study, the U.S. Geological Survey (USGS) is collecting meteorological data. Meteorological data are needed to help characterize present net infiltration rates and to develop models for predicting changes in infiltration rates in response to potential changes in climate and surface characteristics. The data from this study are intended to support studies of precipitation, infiltration, and evapotranspiration to help characterize the surfacewater budget for Yucca Mountain. The purpose of this report is to describe the data collected since 1987, for water year 1988. A water year is the continuous 12-month period that begins October 1 and ends September 30, designated by the calendar year in which it ends.
Study Area Description
Yucca Mountain, Nevada, is a north-southtrending block-faulted ridge located within the southern part of the Basin and Range physiographic province and within the northern part of the Mojave Desert. It is located in the rain shadow of the Sierra Nevada and is considered one of the driest locations in the United States. The Mojave Desert is classified as a warm desert, receiving most of its precipitation as rain. There are two distinctly different storm patterns affecting the desert climate in this area, one in winter, the other in summer. Winter precipitation tends to be of low intensity and long duration (days) and covers large areas. In contrast, most summer rains result from convective thunderstorms of high intensity and short duration (hours) that cover less than 2 3 km2. Less than 48 km to the north is the southern boundary of the Great Basin Desert, a cold desert. Conditions may arise that allow winter storms to move south from the Great Basin Desert toward the study area, bringing snow and cold temperatures in the winter. Because the study area is near the boundary of two distinctly different desert systems, meteorological conditions may vary considerably. The area of interest in this study is the potential repository and surrounding area encompassed by the weather stations shown in figure 1. 
Instrumentation
Two weather stations were installed in early 1983 and 1984 to monitor environmental conditions during drilling activities. In 1987, these two weather stations were rebuilt at the same location with new instruments, and two additional weather stations were added to the network (table 1) . In 1988, a final weather station was added. The weather station instrumentation was chosen for two purposes: (1) To provide local information on solar radiation, temperature, relative humidity, wind speed, wind direction, barometric pressure, and precipitation; and (2) to provide the minimal information necessary to make estimates of potential and actual evapotranspiration using the Penman equation or the Priestley-Taylor equation (Monteith and Unsworth, 1990; Flint and Childs, 1991) .
All instruments for each weather station were attached to a tripod except for the tipping-bucket rain gage. The rain gage was located on the ground away from, but within 5 m of the station to minimize wind effects around the weather station. A data logger was used to sample the sensors every 10 seconds and to average the measurements every 15 minutes. The tipping-bucket rain gage was event-driven with the counter checked every 10 seconds. If tips occurred, then the time of the tip was recorded (to within 10 seconds). During high-intensity precipitation events, multiple tips could be recorded. The manufacturer, model, and accuracy for each instrument is given in table 2 (barometric pressure was recorded only at weather station WX-3). In addition to the 15-minute data, a daily record was generated. The daily record consists of total solar radiation data, minimum and maximum air temperature and relative-humidity data, and the time of collection of minimum and maximum air temperature and relative-humidity data. These data were derived from the data collected every 10 seconds. Although the weather station numbers remained the same, they were sometimes relocated from one site to another during the study.
METEOROLOGICAL DATA
The data are presented in four types of files and are available as ASCII files from the USGS (Denver) repository site on the Internet. These data are available online (via anonymous ftp) at ympbsrvl.cr.usgs.gov or from the Chief, Earth Science Investigations Program. A daily file consists of the ninety-six 15-minute records of time (Pacific standard time), temperature ('C), relative humidity (percent), solar radiation (w/m2), wind speed (m/s), wind vector magnitude (m/s), wind direction (azimuthal degrees) or wind vector (azimuthal degrees), and barometric pressure (kPa). The daily files are designated as WX#_DOY.OYR, where WX# is the weather station number, DOY is the three-digit day of year (001-366), and YR is the last two digits of the calendar year.
Prior to mid-January 1990, the wind direction was recorded as the average of ninety 10-second readings. After mid-January, wind vector direction was calculated instead. The wind vector direction is the wind direction linearly weighted by the wind speed. The higher the wind speed over a 10-second reading, the more weight given to the wind direction. When the wind speed is zero, the wind direction is not counted. The wind vector magnitude is the average magnitude of the wind speed for that wind vector direction. To keep the data files as consistent as possible, a column was created for wind vector magnitude for all daily data files. A -99 appears in that column if the data were not yet collected. (Note: -99 is used to denote missing or bad data in all cases). When the weather station program was changed to collect wind vector magnitude and wind vector direction, the data in the wind direction column changes to wind vector direction. An example of a daily-data file is presented in table 3.
The temperature and relative-humidity sensor was placed in an R.M. Young self-aspirated radiation shield at 2 m above land surface. The relativehumidity data tended to drift over the 1-year field life; at low humidities (<50 percent), the measured relative humidity was insensitive to small changes in humidity. When the calibration data differed between pre-installation and post-installation, a linear drift was assumed and the data were corrected. Data were not adjusted for insensitivity. Insensitivity to small changes can be seen in the daily data files as slowly changing relative humidity at low humidities. The overall trend of humidity appears to be correct when compared with the other weather stations.
Barometric pressure was collected only at weather station WX-3. The horizontal variability barometric pressure probably is small over the study area, but the effects of differences in elevation should be accounted for. For 2 weeks (days 241-254, 1987), 'Nevada State Coordinates are used to identify location of weather stations cited in this report. These coordinates are for the central zone of Nevada and are based on a Transverse Mercator projection. The origin of this projection for the central zone of Nevada is latitude 34°45' N., and the central meridian is at longitude 116°40' W. The coordinates listed in this report are in meters north of the baseline and in meters east of the central meridian. the sensitivity of the data logger was improperly set, and small changes in pressure were not recorded, which can be seen in the daily data files. The rain gage was a 1-mm-resolution tipping bucket. The high-volume bucket makes the gage insensitive to small amounts of precipitation (<1 mm) but considerably reduces errors due to high-intensity storms. The data are available as yearly files designated as WX#_PPT.OYR, where WX# is the weather station number and YR is the last two digits of the calendar year.
A yearly weather-station file is also available. These files are designated was WX#_DAY.OYR, where WX# is the weather station number and YR is the last two digits of the calendar year. The data consist of day of year, solar radiation (MJ/m2), maximum temperature (°C), mean temperature (°C), minimum temperature (°C), maximum relative humidity (percent), mean relative humidity (percent), minimum relative humidity (percent), maximum wind speed (m/s), mean wind speed (m/s), minimum wind speed (m/s), and total daily precipitation (mm). The data were based on the 15-minute averages. If data were missing for any part of the day, then -99 appears. In addition to the three types of data files, there is also a header file, WX#_HDR.OYR, which provides information needed to identify the columns in each type of data file.
Two data summaries are presented. One summarizes the spatial distribution of selected properties; the other summarizes the yearly distribution at one location. The spatial variability of temperature in any one month is generally small (table 4), whereas the month-to-month variability is considerably higher (tables 4 and 6). The temporal variability of precipitation is high relative to the spatial variability (table 5) . Precipitation in water year 1992 ranged from 160 mm to 279 mm, due in large part to localized summer precipitation and elevation effects during winter precipitation (Hevesi and others, 1992a,b; Hevesi, J.A., Ambos, D.S. and Flint, A.L., U.S. Geological Survey, written commun., 1996; Ambos and others, 1995) . Annual precipitation at weather station WX-3 ranged from 12 mm in water year 1989, to 312 mm in water year 1993 (table 7) .
The period of record for data in this report includes May 3, 1989 , the date on which the USGS began working under an approved quality-assurance program. Data collected before that date were rigorously collected and are scientifically valid but should not be assumed to be supportable for purposes for which the approved quality-assurance program is mandatory. 
SUMMARY
Meteorological data were collected from five weather stations on and around Yucca Mountain, Nevada, from April 1987 through September 1994. The measurements include solar radiation, temperature, relative humidity, wind speed, wind vector magnitude, wind direction, wind vector direction, barometric pressure, and precipitation. The range of air temperature and precipitation was presented to indicate the differences between water years at a single location and between weather station locations for a single year.
Precipitation at one site (WX-3) ranged from a low of 12 mm in water year 1989 to a high of 312 mm in water year 1993. At the same location, air temperature ranged from a low of -15.1 °C in December 1990 (water year 1991) to a high of 41.9'C in July 1989 (water year 1989). The weather station network also provides information on spatial variability of meteorological conditions over the site.
